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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Chinese Pat-
ent Application No. 202010043544 .1, filed on January
15, 2020 and entitled "MULTIFUNCTIONAL FUSE",
which is incorporated herein by reference in its entirety.

FIELD

[0002] The presentdisclosurerelates to the field of new
energy vehicles, and more specifically, to afusing device.

BACKGROUND

[0003] In the field of new energy vehicles, a pre-charg-
ing loop is pre-designed in a high voltage circuit for pre-
charging before an electric vehicle is charged. In the pre-
charging loop, a pre-charging resistor is a resistor that
slowly charges high-voltage electrical components such
as capacitors at the beginning of high-voltage power-on
of the entire vehicle. Without the pre-charging resistor,
high voltage electricity is directly loaded to the high-volt-
age electrical components and leads to an excessively
large charging current, resulting in damage to the high-
voltage electrical components. Therefore, the pre-charg-
ing resistor needs to be added during the design of the
pre-charging loop, to ensure the safety of a high voltage
circuit.

[0004] During actual operation of the electric vehicle,
a unified power supply is used for a high voltage part,
and a voltage, a current, and a power of each high voltage
loop are affected each other. To reduce mutual implica-
tion when each high voltage loop has a high voltage fault,
independent current fuses are arranged in each high volt-
age loop and a main loop, so that when each high voltage
loop has short circuit and overcurrent faults, the current
fuse is fused in time to cut off the loop, so as to avoid
damage to other electrical components in the entire high
voltage loop. In existing high voltage circuits, the pre-
charging resistor and the fuse have large volumes, and
the costs are high.

SUMMARY

[0005] In view of this, the present disclosure provides
a fusing device, to resolve problems of large volumes
and high costs of a pre-charging resistor and a fuse in a
high voltage circuit in the related art.

[0006] The present disclosure provides a fusing de-
vice, including a fuse element, a pre-charging resistor,
and an inner housing, where

the inner housing is provided with a receiving cavity, the
fuse element is received in the receiving cavity, and the
pre-charging resistor is wound around an outer side of
the inner housing and is in contact with the inner housing.
[0007] In an embodiment, the fusing device further in-
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cludes an outer housing, where the outer housing is
sleeved on the outer side of the inner housing, a gap is
provided between the outer housing and the inner hous-
ing, and the pre-charging resistor is accommodated in
the gap.

[0008] In an embodiment, the fusing device further in-
cludes a first conductive terminal and a second conduc-
tive terminal, where the first conductive terminal and the
second conductive terminal are respectively connected
to two ends of the inner housing to seal the receiving
cavity.

[0009] Inan embodiment, the fusing device further in-
cludes a crimp terminal, where the outer housing is pro-
vided with a crimp hole for the crimp terminal to pass
through, the pre-charging resistor includes a first con-
nection end and a second connection end, the first con-
nection end is connected to the first conductive terminal,
and the second connection end is connected to one end
of the crimp terminal.

[0010] In an embodiment, the gap is filled with a first
filler.
[0011] Inanembodiment, the first conductive terminal

includes a first connection portion and a second connec-
tion portion obliquely extending from the first connection
portion, the first connection portion is configured to fix
the first conductive terminal to a first end of the inner
housing, so that the first conductive terminal covers an
opening of the receiving cavity at the first end, and the
second connection portion is configured to connect a first
conductor; and

[0012] the second conductive terminal includes a third
connection portion and a fourth connection portion ob-
liquely extending from the third connection portion, the
third connection portion is configured to fix the second
conductive terminal to a second end of the inner housing,
sothatthe second conductive terminal covers an opening
of the receiving cavity at the second end, and the fourth
connection portion is configured to connect a second
conductor.

[0013] In an embodiment, the second connection por-
tion is provided with a first mounting groove, the first
mounting groove is configured to fixedly connect the first
conductor, the fourth connection portion is provided with
a second mounting groove, the second mounting groove
is configured to fixedly connect the second conductor,
and an extending direction of the first mounting groove
is perpendicular to an extending direction of the second
mounting groove.

[0014] In an embodiment, the second connection por-
tion is provided with a first through hole, the first through
hole is configured for fixing the first conductor, the fourth
connection portion is provided with a second through
hole, and the second through hole is configured for fixing
the second conductor.

[0015] In an embodiment, a second filler fills between
the receiving cavity and the fuse element.

[0016] In an embodiment, the pre-charging resistor is
a resistance wire, and the resistance wire is wound
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around the inner housing.

[0017] According to the fusing device of the present
disclosure, the pre-charging resistor and the fuse ele-
ment are integrated together. That is, when a pre-charg-
ing loop works, the pre-charging resistor can be first pow-
ered on towork to increase aresistance of the pre-charg-
ing loop, so as to reduce a pre-charging current of the
pre-charging loop, thereby ensuring the safety of the pre-
charging loop. Therefore, when it is ensured that a high
voltage loop is connected, a current flowing through the
high voltage loop falls within a threshold range of a safe
current. In addition, when the pre-charging loop is dis-
connected and the high voltage loop is connected, the
pre-charging resistor is disconnected, and the fuse ele-
ment is powered on to work. Therefore, when an instan-
taneous large current occurs in the high voltage loop, the
fuse element generates heat and is fused, to achieve the
fuse protection performance of the fuse element, thereby
achieving short circuit and overcurrent protection on the
high voltage loop. Therefore, the fusing device effectively
avoids a problem that a relatively large internal space of
the entire vehicle is occupied by arranging the pre-charg-
ing resistor and a current fuse respectively, so that the
pre-charging resistor and the current fuse can be inte-
grated on one fusing device without changing the per-
formance of the pre-charging resistor and the current
fuse. On one hand, the fusing device has both a pre-
charging protection function and an overcurrentand short
circuit protection function, which is beneficial due to the
multifunction of the fusing device. On the other hand,
through integrated arrangement, the production costs
are reduced, and the production efficiency is improved.
In addition, because the volume is greatly reduced and
the weight is reduced, it is more beneficial to adapt to a
compact layout of the internal space of the entire vehicle,
the flexibility is strong, and an application range is wide.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] To describe the technical solutions of the em-
bodiments of the present disclosure or the related art
more clearly, the accompanying drawings required for
describing the embodiments or the related art are briefly
introduced below. Apparently, the accompanying draw-
ings in the following description show merely some em-
bodiments of the present disclosure, and a person of or-
dinary skill in the art may still derive other drawings from
these accompanying drawings without creative efforts.

FIG. 1 is a schematic structural diagram of a fusing
device according to an embodiment of the present
disclosure.

FIG. 2is an exploded view of the fusing device shown
in FIG. 1.

FIG. 3 is a schematic assembly diagram of an inner
housing, a first conductive terminal, and a second
conductive terminal of the fusing device shown in
FIG. 1.
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FIG. 4 is a schematic structural diagram of the inner
housing shown in FIG. 3.

FIG. 5 is a schematic structural diagram of a fuse
element of the fusing device shown in FIG. 1.

FIG. 6 is a partial schematic structural diagram of
the fusing device shown in FIG. 1.

FIG. 7 is a schematic structural diagram of a pre-
charging resistor of the fusing device shown in FIG.
1.

DETAILED DESCRIPTION

[0019] The technical solutions in the embodiments of
the present disclosure are clearly and completely de-
scribed below with reference to the accompanying draw-
ings in the embodiments of the present disclosure. Ap-
parently, the described embodiments are merely some
rather than all of the embodiments of the present disclo-
sure. All other embodiments obtained by a person of or-
dinary skill in the art based on the embodiments of the
present disclosure without making creative efforts shall
fall within the protection scope of the present disclosure.
[0020] In the field of new energy vehicles, a high volt-
age electrical appliance of a high voltage system has a
relatively large high voltage capacitor. If a high-voltage
battery set directly supplies power to the high voltage
electrical appliance, due to no charge or only a relatively
small charge on the high voltage capacitor, a main relay
is directly in communication with the high voltage capac-
itor, so that a high voltage of the high voltage battery set
is directly loaded on the high voltage capacitor, which is
equivalent to instantaneous short circuit, and an exces-
sively large short circuit current causes damage to the
high voltage electrical appliance. Therefore, during de-
sign of a high voltage circuit, a pre-charging loop needs
to be designed, to pre-charge the high voltage capacitor
of the high voltage electrical appliance, thereby ensuring
the safety use of the high voltage circuit. In the pre-charg-
ing loop, a pre-charging resistor is a necessary electrical
element for slowly charging the high voltage capacitor.
[0021] After the pre-charging loop is disconnected, the
high voltage battery set supplies power to each high volt-
age loop in the high voltage circuit. Because a high volt-
age electrical appliance is arranged in each high voltage
loop, a voltage, a current, and a power of each high volt-
age loop are affected each other. To reduce mutual im-
plication when each high voltage loop has a high voltage
fault, an independent current fuse is arranged in each
high voltage loop, so that when each high voltage loop
has short circuit and overcurrent faults, the current fuse
is fused in time to cut off the loop, so as to avoid damage
to other high voltage loops in the entire high voltage cir-
cuit. In the existing high voltage circuits, the pre-charging
resistor and the fuse have large volumes, and the costs
are high.

[0022] In view of this, referring to FIG. 1, the present
disclosure provides a fusing device 100. The fusing de-
vice 100 is connected to a high voltage circuit, to achieve
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both a pre-charging protection function and a short circuit
and overcurrent protection function.

[0023] It should be noted that the high voltage circuit
has a plurality of high voltage loops connected in parallel.
Each high voltage loop is actually a power supply loop
of a battery for a high voltage electrical appliance. The
high voltage electrical appliance has a high voltage ca-
pacitor. When power is supplied to the high voltage elec-
trical appliance, the high voltage capacitor needs to be
charged first, to avoid damage to the high voltage elec-
trical appliance caused by a direct impact of a large cur-
rent on the high voltage capacitor. In other words, it is
required to design a pre-charging loop to charge the high
voltage capacitor. In addition, the principle in which the
pre-charging loop charges the high voltage capacitor is
that, a pre-charging resistor and a pre-charging relay are
added to the pre-charging loop to control a charging cur-
rent of the high voltage capacitor. A voltage U1 of the
battery and a resistance value R of the pre-charging re-
sistor may be learned in advance. When supplying pow-
ers, the pre-charging relay is first closed, and the pre-
charging loop works. As a voltage U2 of the high voltage
capacitor becomes larger, a pre-charging current Ip=(U1-
U2)/R becomes smaller. When the voltage is close to the
voltage U1 of the battery, thatis, when the voltage change
amount AU=U1-U2 is less than a preset threshold, the
pre-charging relay is disconnected, and a main relay is
connected to supply power to the high voltage loop, to
effectively avoid damage to the high voltage electrical
appliance caused by a large impulse current in the high
voltage loop when the main relay is closed, thereby en-
suring electrical safety of the high voltage electrical ap-
pliance.

[0024] In addition, after the pre-charging loop is dis-
connected, the battery supplies power to each high volt-
age loop in the high voltage circuit. A voltage, a current,
and a power of each high voltage loop are affected each
other. Therefore, to reduce mutual implication when each
high voltage loop has a high voltage fault, an independent
current fuse is arranged in each high voltage loop, so
that when each high voltage loop has short circuit and
overcurrent faults, the current fuse is fused in time to cut
off the loop, so as to avoid damage to other high voltage
loops in the entire high voltage circuit.

[0025] For example, the high voltage electrical appli-
ance may be an electrical appliance such as a direct cur-
rent-direct current (DC-DC) converter, an on-board
charger (OBC), a positive temperature coefficient air-
conditioner compressor, a motor controller unit (MCU),
a high voltage power distribution unit (PDU), an oil pump,
or a water pump. In addition, the high voltage electrical
appliance is arranged in the high voltage loop and the
pre-charging loop. In other words, when the pre-charging
loop is connected, the battery charges the high voltage
capacitor of the high voltage electrical appliance, so that
a current flowing through the high voltage electrical ap-
pliance is adjusted by adjusting a voltage of the high volt-
age capacitor. Therefore, after pre-charging is complet-
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ed, the pre-charging loop is disconnected, and the high
voltage loop is connected. When the battery supplies
power to the high voltage electrical appliance, the current
flowing through the high voltage electrical appliance is a
safe current, to effectively ensure that the high voltage
electrical appliance is not damaged by a large impulse
current.

[0026] Referring to FIG. 1 and FIG. 2, in this embodi-
ment of the present disclosure, the fusing device 100
includes a fuse element 10, a pre-charging resistor 20,
and an inner housing 30. The inner housing is provided
with a receiving cavity 31. The fuse element 10 is re-
ceived in the receiving cavity 31, and the pre-charging
resistor 20 is arranged on an outer side of the inner hous-
ing and is in contact with the inner housing 30.

[0027] It may be understood that the pre-charging re-
sistor 20 is configured to connectin the pre-charging loop
of the high voltage circuit in series and is powered on to
work when the pre-charging loop is connected, to im-
prove a resistance value of the pre-charging loop. The
fuse element 10 is configured to connect in the high volt-
age loop of the high voltage circuit in series and is pow-
ered on to work after the pre-charging loop is disconnect-
ed, to perform short circuit and overcurrent protection on
the high voltage loop. In addition, the pre-charging resis-
tor 20 of the fusing device 100 is the pre-charging resistor
ofthe pre-chargingloop. Thatis, the pre-charging resistor
20 and the pre-charging relay are connected in the pre-
charging loop of the high voltage circuit in series, to per-
form pre-charging protection on the high voltage electri-
cal appliance. The fuse element 10 of the fusing device
100 can implement the fuse protection function of the
current fuse of the high voltage loop. That is, the fuse
element 10 is a core element of the current fuse of the
high voltage loop, and the fuse element is connected in
the high voltage loop in series, to perform overcurrent
and short circuit protection on the high voltage electrical
appliance.

[0028] The pre-charging resistor 20 and the fuse ele-
ment 10 are integrated together. That is, when the pre-
charging loop works, the pre-charging resistor 20 can be
first powered on to work to increase a resistance of the
pre-charging loop, so as to reduce a pre-charging current
of the pre-charging loop, thereby ensuring the safety of
the pre-charging loop. Therefore, when it is ensured that
the high voltage loop is connected, a current flowing
through the high voltage loop falls within a threshold
range of a safe current. In addition, when the pre-charg-
ing loop is disconnected and the high voltage loop is con-
nected, the pre-charging resistor 20 is disconnected, and
the fuse element 10 is powered on to work. Therefore,
when an instantaneous large current occurs in the high
voltage loop, the fuse element 10 generates heat and is
fused, to achieve the fuse protection performance of the
fuse element, thereby achieving short circuit and over-
current protection on the high voltage loop. Therefore,
the fusing device 100 effectively avoids a problem that a
relatively large internal space of the entire vehicle is oc-
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cupied by arranging the pre-charging resistor and the
current fuse respectively, so that the pre-charging resis-
tor and the current fuse can be integrated on one fusing
device 100 without changing the performance of the pre-
charging resistor and the current fuse. On one hand, the
fusing device 100 has both a pre-charging protection
function and an overcurrent and short circuit protection
function, which is beneficial due to the multifunction of
the fusing device 100. On the other hand, through inte-
grated arrangement, the production costs are reduced,
and the production efficiency is improved. In addition,
because the volume is greatly reduced and the weight is
reduced, itis more beneficial to adaptto a compact layout
of the internal space of the entire vehicle, the flexibility
is strong, and an application range is wide.

[0029] It should be noted that a condition of determin-
ing whether the pre-charging loop complete pre-charged
may be designed according to an actual situation. This
is not specifically limited in the present disclosure. For
example, the condition of determining whether pre-
charging is completed may be whether 90% of a battery
voltage is reached. When 90% of the battery voltage is
reached, it is determined that pre-charging is completed.
In this case, the pre-charging loop is disconnected, that
is, a power-off operation is performed on the pre-charging
resistor 20.

[0030] Inanimplementation, the fusing device 100 fur-
ther includes an outer housing 40. The outer housing 40
is sleeved on the outer side of the inner housing 30 and
a gap is provided between the outer housing and the
inner housing 30. The pre-charging resistor 20 is accom-
modated in the gap. Certainly, in anotherimplementation,
the outer housing 40 may further be coated on the outer
side of the inner housing 30 and cover the pre-charging
resistor 20, thatis, no gap exists between the outer hous-
ing and the inner housing.

[0031] Referringto FIG. 2 and FIG. 3, in an implemen-
tation, the fusing device 100 further includes a first con-
ductive terminal 33 and a second conductive terminal 34.
The inner housing 30 includes a first end 301 and a first
end 302 oppositely arranged. The first conductive termi-
nal 33 and the second conductive terminal 34 are respec-
tively connected to the first end 301 and the second end
302 of the inner housing 30, to match and seal the re-
ceiving cavity 31. Two opposing ends of the fuse element
10 are respectively connected to the first conductive ter-
minal 33 and the second conductive terminal 34.
[0032] Referring to FIG. 4, in an implementation, the
inner housing 30 is a cuboid, and each of the first end
301 and the second end 302 is provided with an opening.
Thatis, the receiving cavity 31 formed by the inner hous-
ing 30 is a structure capable of being in communication
with an external environment, so that the inner housing
30is a cavity structure capable of being in communication
with the external environment. The inner housing 30 is
made of an insulating material with thermal conductivity.
The inner housing 30 made of the insulating material has
relatively good pressure bearing, thermal conductivity,
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and temperature resistance performance, and heat of
the fuse element 10 received in the inner housing 30 can
be quickly dissipated to the external environment, which
is beneficial to improving the stability of the fuse element
10 during working. For example, the material of the inner
housing 30 may be ceramic, plastic refractory, or the like.
A person skilled in the art may select the material of the
inner housing 30 according to an actual situation provid-
ed that the insulating material and the good pressure
bearing and thermal conductivity are satisfied. This is not
specifically limited in the present disclosure.

[0033] Referring to FIG. 5, the fuse element 10 re-
ceived in the receiving cavity 31 of the inner housing 30
is a main working element for implementing a fuse func-
tion of the fusing device 100. The fuse element 10 has
the characteristics of a relatively low melting point, a sta-
ble feature, and easy to fuse. The fuse element 10 is
equivalent to a section of special wire connected in the
high voltage loop in series. When a short circuit or an
overcurrent occurs in the high voltage loop, a current
flowing through the high voltage loopis excessively large,
and the fuse element 10 is fused due to overheating, to
cut off the high voltage loop. The fuse element 10 may
be made of a metal material such as a lead-tin alloy, a
silver-plated copper sheet, zinc, or silver, and may be in
a shape of a wire, a grid, or a sheet. In this embodiment
of the present disclosure, the fuse element 10 is in the
shape of the sheet with a plurality of narrow necks. Cer-
tainly, in another embodiment, the fuse element 10 may
be in another shape. This is not limited thereto.

[0034] The fuse protection function of the fusing device
100 is implemented by connecting the fuse element 10
to the high voltage loop in series. Therefore, in this em-
bodiment of the present disclosure, the first conductive
terminal 33 is arranged at the first end 301 of the inner
housing 30, so that one end of the fuse element 10 re-
ceived in the receiving cavity 31 can be connected to the
first conductive terminal 33. The second conductive ter-
minal 34 is arranged at the second end 302 of the inner
housing 30, so that the other end of the fuse element 10
received in the receiving cavity 31 can be connected to
the second conductive terminal 34. Further, the two ends
of the fuse element 10 can be respectively connected to
the first conductive terminal 33 and the second conduc-
tive terminal 34. Because the first conductive terminal 33
and the second conductive terminal 34 are made of con-
ductive materials with low resistivity, good thermal con-
ductivity, and a specific strength, the first conductive ter-
minal 33 and the second conductive terminal 34 may be
actually considered as metal conductors, so that the fuse
element 10 can be connected to the high voltage loop in
series by the metal conductors. When an overloaded or
short circuit current flows through the fuse element 10,
the fuse element generates heat and is fused, to cut off
the high voltage loop, thereby achieving a simple struc-
ture, a convenient use, and a wide application range. It
may be understood that both shapes and sizes of the
first conductive terminal 33 and the second conductive
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terminal 34 may be adjusted according to an actual
mounting requirement.

[0035] Itshould be noted that the connections between
the fuse element 10 and the first conductive terminal 33
as well as the second conductive terminal 34 are electri-
cal connections and physical connections, to implement
both functions of conducting a current and improving a
fastening force and to ensure that the fuse element 10
has good mounting stability and electrical conductivity
without being disengaged, and it can be prepared for a
smooth implementation of a fuse protection function
when a large current passes through subsequently,
which is beneficial to improving the safety and reliability
of the high voltage loop.

[0036] Referringto FIG. 3 and FIG. 6, the first conduc-
tive terminal 33 includes a first connection portion 331
and a second connection portion 332 obliquely extending
from the first connection portion 331. The first connection
portion 331 is configured to fix the first conductive termi-
nal 33 to the first end 301 of the inner housing 30, so that
the first conductive terminal 33 covers the opening of the
receiving cavity 31 at the first end 301. The second con-
nection portion 332 is configured to connect a first con-
ductor (not shown in the figure).

[0037] Specifically, the first connection portion 331 is
a structure matching a shape of the first end 301 of the
inner housing 30, so that the first connection portion 331
can be aligned with the first end 301 of the inner housing
30 to cover the first end 301 of the inner housing 30. In
addition, a size (alength*a width) of the opening provided
at the first end 301 of the inner housing 30 is less than a
size of the first connection portion 331, so that an end
surface of the first end 301 of the inner housing 30 can
provide a suitable mounting area for mounting the first
connection portion 331, to ensure that the first connection
portion 331 can have a sufficient contact area with the
first end 301 of the inner housing 30 and can be quickly
and stably fixed to the first end 301 of the inner housing
30. In this embodiment of the present disclosure, the first
connection portion 331 is fixed to the first end 301 of the
inner housing 30 through screws, and the first conductive
terminal 33 is detachably connected to the first end 301
of the inner housing 30 by the screws, so that when the
fuse element 10 in the receiving cavity 31 of the inner
housing 30 is fused, the fuse element 10 can be changed
by disassembling the first conductive terminal 33. In ad-
dition, the first conductive terminal 33 can be changed in
time when it fails, to ensure the stability and reliability of
the fusing device 100, thereby achieving strong flexibility
and a wide application range. Certainly, in another em-
bodiment, the first connection portion 331 may be fixed
to the first end 301 of the inner housing 30 in another
manner provided that the first end 301 of the inner hous-
ing 30 can be covered and a good fixing effect is
achieved. This is not specifically limited in the present
disclosure.

[0038] To facilitate connection between the first con-
ductive terminal 33 and another electrical element in the
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high voltage loop, the second connection portion 332 is
arranged for providing a mounting margin for the con-
nection between the first conductive terminal 33 and the
another electrical element. The second connection por-
tion 332 obliquely extends from the first connection por-
tion 331, to adapt to the compact layout of the internal
space of the entire vehicle, thereby further improving the
mounting stability and reliability of the first conductive
terminal 33. In this embodiment of the presentdisclosure,
the second connection portion 332 and the first connec-
tion portion 331 are in a right angle bending. Certainly,
in another embodiment, the second connection portion
332 and the first connection portion 331 may be in an arc
bending or in another geometric bending, or in a com-
posite bending of a plurality of geometric shapes. This is
not specifically limited in the present disclosure.

[0039] Further, the second connection portion 332 is
provided with a first mounting groove 333. The first
mounting groove 333 is configured to fixedly connect to
the first conductor. In this embodiment of the present
disclosure, the first mounting groove 333 is a U-shaped
groove. An opening of the first mounting groove 333 runs
through an edge of the second connection portion 332,
so that the first mounting groove 333 can be conveniently
fixedly connected to the first conductor. For example, the
first conductor may be a conductive copper bar or another
electrical elementin the high voltage loop. The fixed con-
nection may be engagement or a threaded connection,
which may be designed by a person skilled in the art
according to an actual requirement. This is not specifi-
cally limited in the present disclosure.

[0040] Continuing to refer to FIG. 3 and FIG. 6, the
second conductive terminal 34 includes a third connec-
tion portion 341 and a fourth connection portion 342 ob-
liquely extending from the third connection portion 341.
The third connection portion 341 is configured to fix the
second conductive terminal 34 to the second end 302 of
the inner housing 30, so that the second conductive ter-
minal 34 covers an opening of the receiving cavity 31 at
the second end 302. The fourth connection portion 342
is configured to connect a second conductor.

[0041] The third connection portion 341 is a structure
matching a shape of the second end 302 of the inner
housing 30, so that the third connection portion 341 can
be aligned with the second end 302 of the inner housing
30 to cover the second end 302 of the inner housing 30.
In addition, a size (a length*a width) of the opening pro-
vided at the second end 302 of the inner housing 30 is
less than a size of the third connection portion 341, so
that an end surface of the second end 302 of the inner
housing 30 can provide a suitable mounting area for
mounting the third connection portion 341, to ensure that
the third connection portion 341 can have a sufficient
contact area with the second end 302 of the inner housing
30 and can be quickly and stably fixed to the second end
302 of the inner housing 30. In this embodiment of the
present disclosure, the third connection portion 341 is
fixed to the second end 302 of the inner housing 30
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through screws, and the first conductive terminal 33 is
detachably connected to the second end 302 of the inner
housing 30 by the screws, so that when the fuse element
10 in the receiving cavity 31 of the inner housing 30 is
fused, the fuse element 10 can be changed by disassem-
bling the first conductive terminal 33. In addition, the first
conductive terminal 33 can be changed in time when it
fails, to ensure the stability and reliability of the fusing
device 100, thereby achieving strong flexibility and awide
application range. Certainly, in another embodiment, the
third connection portion 341 may be fixed to the second
end 302 of the inner housing 30 in another manner pro-
vided that the second end 302 of the inner housing 30
can be covered and a good fixing effect is achieved. This
is not specifically limited in the present disclosure.
[0042] To facilitate connection between the second
conductive terminal 34 and another electrical elementin
the high voltage loop, the fourth connection portion 342
is arranged for providing a mounting margin for the con-
nection between the second conductive terminal 34 and
the another electrical element. The fourth connection por-
tion 342 obliquely extends from the third connection por-
tion 341, to adapt to the compact layout of the internal
space of the entire vehicle, thereby further improving the
mounting stability and reliability of the second conductive
terminal 34. In this embodiment of the presentdisclosure,
the fourth connection portion 342 and the third connec-
tion portion 341 are in a right angle bending. Certainly,
inanother embodiment, the fourth connection portion 342
and the third connection portion 341 may be in an arc
bending or in another geometric bending, or in a com-
posite bending of a plurality of geometric shapes. This is
not specifically limited in the present disclosure.

[0043] Inanimplementation, the fourth connection por-
tion 342 is provided with a second mounting groove 343.
The second mounting groove 343 is configured to fixedly
connect to the second conductor. In this embodiment of
the present disclosure, the second mounting groove 343
is a U-shaped groove. An opening of the second mount-
ing groove 343 runs through an edge of the fourth con-
nection portion 342, so that the second mounting groove
343 can be conveniently fixedly connected to the second
conductor. For example, the second conductor may be
a conductive copper bar or another electrical element in
the high voltage loop. The fixed connection may be en-
gagement or a threaded connection, which may be de-
signed by a person skilled inthe artaccording to an actual
requirement. This is not specifically limited in the present
disclosure.

[0044] Further, a bending direction of the second con-
nection portion 332 is opposite to a bending direction of
the fourth connection portion 342. Specifically, the sec-
ond connection portion 332 and the fourth connection
portion 342 respectively extend oppositely along a pos-
itive direction and a negative direction in a same refer-
ence direction (an X direction or a Y direction), to greatly
reduce the problems that are caused by margins re-
served for the first connection portion 331 and the third
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connection portion 341 in a heightdirection (a Z direction)
and to avoid mutual interference due to opposite extend-
ing, and anincrease of the production costs, the occupied
space, and the mounting difficulty.

[0045] Still further, an extending direction of the first
mounting groove 333 is perpendicular to an extending
direction of the second mounting groove 343. In other
words, a direction of the opening of the first mounting
groove 333 is different from a direction of the opening of
the second mounting groove 343, so that the first con-
ductive terminal 33 and the second conductive terminal
34 can be effectively prevented from moving back and
forth due to an excessively large mounting tolerance of
the left and right, thereby improve the mounting stability
and reliability.

[0046] Certainly, in another embodiment, the second
connection portion 332 may also be provided with a first
through hole. The first through hole is configured for fixing
the first conductor. The fourth connection portion 342
may also be provided with a second through hole. The
second through hole is configured for fixing the second
conductor. Both the first through hole and the second
through hole are circular through holes. The circular
through holes are provided for fixing the first conductor
and the second conductor, to achieve good detachability
and stability.

[0047] In this embodiment of the present disclosure,
the first conductive terminal 33 and the second conduc-
tive terminal 34 are respectively fixed to the first end 301
and the second end 302 of the inner housing 30, and the
first conductive terminal and the second conductive ter-
minal can match and seal the receiving cavity 31 of the
inner housing 30, to form an inner housing structure of
the fusing device 100, so that the fuse element 10 of the
receiving cavity 31 has good sealing performance and
does not fail due to interference of the external environ-
ment. In addition, it may be understood that the inner
housing 30, the first conductive terminal 33, the second
conductive terminal 34, and the fuse element 10 inside
the inner housing 30 jointly form a fuse of the fusing de-
vice 100, and the fuse is connected to the high voltage
loop in series, to implement the fuse protection function
of the fusing device 100. Specifically, when the high volt-
age loop is connected, under the action of a normal work-
ing current of the high voltage loop, the current flows
through the fusing device 100 through a current path of
"the first conductive terminal 33 - the fuse element 10 -
the second conductive terminal 34", so that the fuse el-
ement 10 works normally without being fused. When the
circuit has an instantaneous large current, the fuse ele-
ment 10 generates heat and is fused in a short time, to
quickly cut off the loop to protect the high voltage elec-
trical appliance.

[0048] Itshould be noted that a specification of the fuse
element 10 may be selected according to a rated voltage
and a rated current of the loop. It is specified that a part
of a rated voltage of the fuse of the fusing device 100 is
greater than a maximum voltage that may occur in the
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high voltage loop, that is, a full charging voltage of the
battery, to ensure that the fuse protection function can
be smoothly and safely implemented.

[0049] ReferringtoFIG.2andFIG.7, the fusing device
100 furtherincludes a crimp terminal 50. The outer hous-
ing 40 is provided with a crimp hole 41 for the crimp ter-
minal 50 to pass through. The pre-charging resistor 20
includes a first connection end 21 and a second connec-
tion end 22. The first connection end 21 is connected to
the first conductive terminal 33, the second connection
end 22 is connected to one end of the crimp terminal 50,
and the other end of the crimp terminal 50 passes through
the crimp hole 41 to extend out of the outer housing 40,
so that the other end is connected to the pre-charging
relay of the pre-charging loop.

[0050] Specifically, the outer housing 40 is a hollow
cuboid structure having openings at two ends and is
made of an insulating material with thermal conductivity.
The outer housing 40 made of the insulating material has
relatively good pressure bearing, thermal conductivity,
and temperature resistance performance, and heat of
the pre-charging resistor 20 between the outer housing
40 and the inner housing 30 can be quickly dissipated to
the external environment, which is beneficial toimproving
the stability of the pre-charging resistor 20 during work-
ing. For example, the material of the outer housing 40
may be ceramic, plastic refractory, or the like. A person
skilled in the art may select the material of the outer hous-
ing 40 according to an actual situation provided that the
insulating material and the good pressure bearing and
thermal conductivity are satisfied. This is not specifically
limited in the present disclosure.

[0051] Sizes and shapes of the openings at the two
ends of the outer housing 40 are respectively adapt to
the sizes and the shapes of the first connection portion
331 of the first conductive terminal 33 and the third con-
nection portion 341 of the second conductive terminal
34, so thatthe first conductive terminal 33 and the second
conductive terminal 34 are arranged at an outer side of
the outer housing 40 to cover the outer housing 40, there-
by improving the integrity of an appearance and the seal-
ing performance on the outer housing 40. In other words,
the first conductive terminal 33 and the second conduc-
tive terminal 34 not only have a function of sealing the
receiving cavity 31 of the inner housing 30, but also have
afunction of covering the outer housing 40. Such adesign
diversifies the use performance of the first conductive
terminal 33 and the second conductive terminal 34, and
can ensure the flatness and beauty of the appearance
of the fusing device 100, which is beneficial to improving
a visual effect, thereby achieving a wide application
range.

[0052] In addition, the size of the outer housing 40 is
slightly greater than the size of the inner housing 30, so
that the outer housing 40 can be smoothly sleeved on
the outer side of the inner housing 30. In addition, a gap
can be provided between the outer housing 40 and the
inner housing 30, and the pre-charging resistor 20 can
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be accommodated in the gap. In an implementation, the
pre-charging resistor 20 is a resistance wire, and the re-
sistance wire is wound around the inner housing 30. That
is, the pre-charging resistor 20 is a multi-ring structure
and is arranged around an outer peripheral wall of the
inner housing 30. An inner cavity wall of the outer housing
40 covers the pre-charging resistor 20. In this embodi-
ment of the present disclosure, the entire resistance wire
is wound around the outer peripheral wall ring by ring
along the outer peripheral wall of the outer housing 40
and is tightly attached to the inner cavity wall of the outer
housing 40. Further, a gap is provided between any two
adjacent rings, to avoid interference because two rings
are excessively close. In addition, a first filler (not shown
in the figure)fills the gap, thatis, among the inner housing
30, the outer housing 40, and the pre-charging resistor
20. The gap can provide a filling space for filling of the
first filler.

[0053] Specifically, the pre-charging resistor 20 is sur-
rounded by the first filler. On one hand, an air gap be-
tween the inner housing 30 and the outer housing 40 can
be effectively reduced, on the other hand, the first filler
can provide an effective heat transfer, so that the heat
of the pre-charging resistor 20 is dissipated out, to im-
prove the heat dissipation performance of the fusing de-
vice 100. For example, the first filler may be quartz sand.
[0054] In this embodiment of the present disclosure,
one end of the pre-charging resistor 20 at the first con-
ductive terminal 33 is a first connection end 21, and the
first connection end 21 is connected to the first conductive
terminal 33. It may be understood that the connection
between the first connection end 21 and the first conduc-
tive terminal 33 is an electrical connection and a physical
connection, to implement both functions of conducting a
current and improving a fastening force and to ensure
that the pre-charging resistor 20 has good mounting sta-
bility and electrical conductivity without being disen-
gaged, so that the pre-charging resistor 20 can imple-
ment a pre-charging function through a conduction action
of the first conductive terminal 33 when being subse-
quently connected to the pre-charging circuit, which is
beneficial to improving the safety and reliability of the
pre-charging loop.

[0055] One end of the pre-charging resistor 20 at the
second conductive terminal 34 is a second connection
end 22. The second connection end 22 is connected to
one end of the crimp terminal 50, and the other end of
the crimp terminal 50 passes through the crimp hole 41
to extend out of the outer housing 40, so that the other
end is connected to the pre-charging relay of the pre-
charging loop. In other words, the crimp terminal 50
needs to be exposed from the outer housing 40, so that
the crimp terminal is connected to the pre-charging relay
to connect the pre-charging resistor 20 to the pre-charg-
ing loop in series. The connection between the second
connection end 22 and the crimp terminal 50 is an elec-
trical connection and a physical connection, toimplement
both functions of conducting a current and improving a
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fastening force and to ensure that the pre-charging re-
sistor 20 has good mounting stability and electrical con-
ductivity without being disengaged, so that the pre-charg-
ing resistor 20 can implement a pre-charging function
through a conduction action of the crimp terminal 50 when
being subsequently connected to the pre-charging cir-
cuit, which is beneficial to improving the safety and reli-
ability of the pre-charging loop.

[0056] It may be understood that the battery charges
the high voltage capacitor at the beginning of power-on.
Without being limited, a charging current is excessively
large, which causes a large impact on the main relay, a
rectifier device, the to-be-charged high voltage capacitor,
and the like. Therefore, the pre-charging resistor 20 is
used to limit the current. The pre-charging resistor 20
used herein is the pre-charging resistor. After the pre-
charging resistor 20 is added, the high voltage capacitor
is first pre-charged by using the pre-charging loop. In this
way, when the high voltage loop is connected, the current
may be controlled in a safety range, to ensure the normal
operation of the high voltage electrical appliance.
[0057] When the pre-charging loop is connected, the
inner housing 30 is configured to perform heat dissipation
on the pre-charging resistor 20. Because a volume of the
inner housing 30 is greater than a volume of a heat dis-
sipating component when the pre-charging resistor is
separately arranged, a heat dissipation area of the pre-
charging resistor 20 is increased, to improve the heat
dissipation performance of the pre-charging resistor 20,
which is beneficial to dissipating the heat of the pre-
charging resistor 20 better. In addition, because the vol-
ume of the inner housing 30 is increased, a length and
a quantity of rings of the pre-charging resistor 20 wound
around the inner housing are increased, to increase a
power, so that a voltage that the pre-charging resistor 20
can withstand is further increased, thereby further im-
proving the use effect of the pre-charging resistor 20.
[0058] Therefore, the inner housing 30 has a function
of covering the fuse element 10 and also has a function
of performing heat dissipation on the pre-charging resis-
tor 20, so that both the fuse element 10 and the pre-
charging resistor 20 can use the inner housing 30 during
operations, that is, share the inner housing 30 that is
used as a necessary component for implementing re-
spective functions, which is beneficial due to the multi-
function of the inner housing 30, improving the breadth
of an application range, reducing the production costs,
and improving the production efficiency.

[0059] It may be understood that the inner housing 30,
the outer housing 40, the crimp terminal 50, the pre-
charging resistor 20, and the first conductive terminal 33
jointly form a pre-charging resistor of the fusing device
100, and the pre-charging resistor is connected to the
pre-charging loop in series, to implement the overcurrent
and short circuit protection functions of the fusing device
100. Specifically, at the beginning of power-on, the pre-
charging loop is connected, and under the action of a
normal working current of the pre-charging loop, the cur-
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rent flows through the fusing device 100 through a current
path of "the first conductive terminal 33 - the pre-charging
resistor 20 - the crimp terminal 50", so that the pre-charg-
ing resistor 20 works normally to limit the current of the
pre-charging loop. After pre-charging is completed, a
power-off operation is performed on the pre-charging re-
sistor 20, that is, the pre-charging loop is disconnected,
and a normal power-on process is performed.

[0060] In this embodiment of the present disclosure,
when the pre-charging loop is connected, the current
flows through the fusing device 100 through the current
path of "the first conductive terminal 33 - the pre-charging
resistor 20 - the crimp terminal 50". When the pre-charg-
ing loop is disconnected and the high voltage loop is con-
nected, the current flows through the fusing device 100
through the current path of "the first conductive terminal
33 - the fuse element 10 - the second conductive terminal
34". It may be understood that the first conductive termi-
nal 33 is used when the pre-charging resistor 20 and the
fuse element 10 are powered on to work, that s, the pre-
charging resistor 20 and the fuse element 10 share the
first conductive terminal 33 that is used as a necessary
component for implementing respective functions, which
is beneficial due to the multifunction of the first conductive
terminal 33, improving the breadth of an application
range, reducing the production costs, and improving the
production efficiency.

[0061] Further, in this embodiment of the present dis-
closure, a second filler (not shown in the figure) fills be-
tween the receiving cavity 31 and the fuse element 10.
In other words, the fuse element 10 is surrounded by the
second filler. The second filler has good and stable phys-
ical and chemical characteristics. A heat transfer can be
effectively provided by using the second filler, so that
when the high voltage loop is cut off due to overcurrent,
the second filler can absorb arc energy, to enhance an
arc extinguishing capability of the fusing device 100.
[0062] It may be understood that two working states of
the pre-charging resistor 20 and the fuse element 10 are
not in parallel but in sequence. For example, when the
entire vehicle meets a power-on condition, the pre-charg-
ing relay is first closed. In this case, the pre-charging
resistor 20 is powered on to work, and the high voltage
capacitor of the high voltage electrical appliance of the
entire vehicle is pre-charged by using the pre-charging
resistor 20. When a voltage value of the high voltage
capacitor is greater than an expected voltage, for exam-
ple, the expected voltage is 90% of a battery voltage, the
pre-charging relay is disconnected, and the main relay
is closed. In this case, the pre-charging resistor 20 is
powered off, the fuse element 10 is powered on to work,
and overcurrent and short circuit protection are per-
formed on the high voltage loop by using the fuse element
10.

[0063] According to the fusing device 100 of the
present disclosure, the pre-charging resistor 20 and the
fuse element 10 are integrated together. That is, when a
pre-charging loop works, the pre-charging resistor 20 can
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be first powered on to work to increase a resistance of
the pre-charging loop, so as to reduce a pre-charging
current of the pre-charging loop, thereby ensuring the
safety of the pre-charging loop. Therefore, when it is en-
sured that a high voltage loop is connected, a current
flowing through the high voltage loop falls within a thresh-
old range of a safe current. In addition, when the pre-
charging loop is disconnected and the high voltage loop
is connected, the pre-charging resistor 20 is disconnect-
ed, andthefuse element 10is powered on towork. There-
fore, when an instantaneous large current occurs in the
high voltage loop, the fuse element 10 generates heat
and is fused, to achieve the fuse protection performance
of the fuse element, thereby achieving short circuit and
overcurrent protection on the high voltage loop. There-
fore, the fusing device 100 effectively avoids a problem
that a relatively large internal space of the entire vehicle
is occupied by arranging the pre-charging resistor and
the current fuse respectively, so that the pre-charging
resistor and the current fuse can be integrated on one
fusing device 100 without changing the performance of
the pre-charging resistor and the current fuse. On one
hand, the fusing device 100 has both a pre-charging pro-
tection function and an overcurrent and short circuit pro-
tection function, which is beneficial due to the multifunc-
tion of the fusing device 100. On the other hand, through
integrated arrangement, the production costs are re-
duced, and the production efficiency is improved. In ad-
dition, because the volume is greatly reduced and the
weightis reduced, it is more beneficial to adapt to a com-
pact layout of the internal space of the entire vehicle, the
flexibility is strong, and an application range is wide.
[0064] The embodiments of the present disclosure are
described in detail above. The principles and implemen-
tations of the present disclosure are described through
specific examples in this specification, and the descrip-
tions of the embodiments are only intended to help un-
derstand the methods and core ideas of the present dis-
closure. Meanwhile, a person of ordinary skill in the art
may make modifications to the specific implementations
and application scopes according to the ideas of the
presentdisclosure. In conclusion, the content of the spec-
ification should not be construed as a limitation to the
present disclosure.

Claims

1. A fusing device, comprising: a fuse element, a pre-
charging resistor, and an inner housing, wherein
the inner housing is provided with a receiving cavity,
the fuse element is received in the receiving cavity,
and the pre-charging resistor is arranged on an outer
side of the inner housing and is in contact with the
inner housing.

2. The fusing device according to claim 1, further com-
prising: an outer housing, wherein the outer housing
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is sleeved on the outer side of the inner housing, a
gap is provided between the outer housing and the
inner housing, and the pre-charging resistor is ac-
commodated in the gap.

The fusing device according to claim 1, further com-
prising a first conductive terminal and a second con-
ductive terminal, wherein the first conductive termi-
nal and the second conductive terminal are respec-
tively connected to two ends of the inner housing to
seal the receiving cavity.

The fusing device according to claim 2, further com-
prising a crimp terminal, wherein the outer housing
is provided with a crimp hole for the crimp terminal
to pass through, the pre-charging resistor comprises
a first connection end and a second connection end,
the first connection end is connected to the first con-
ductive terminal, and the second connection end is
connected to one end of the crimp terminal.

The fusing device according to claim 2, wherein the
gap is filled with a first filler.

The fusing device according to claim 3, wherein the
first conductive terminal comprises afirst connection
portion and a second connection portion obliquely
extending from the first connection portion, the first
connection portion is configured to fix the first con-
ductive terminal to a first end of the inner housing,
so that the first conductive terminal covers an open-
ing of the receiving cavity at the first end, and the
second connection portion is configured to connect
a first conductor; and

the second conductive terminal comprises a third
connection portion and a fourth connection portion
obliquely extending from the third connection por-
tion, the third connection portion is configured to fix
the second conductive terminal to a second end of
the inner housing, so that the second conductive ter-
minal covers an opening of the receiving cavity at
the second end, and the fourth connection portion is
configured to connect a second conductor.

The fusing device according to claim 6, wherein the
second connection portion is provided with a first
mounting groove, the first mounting groove is con-
figured to fixedly connect the first conductor, the
fourth connection portion is provided with a second
mounting groove, the second mounting groove is
configured to fixedly connect the second conductor,
and a direction of the first mounting groove is per-
pendicular to an extending direction of the second
mounting groove.

The fusing device according to claim 6, wherein the
second connection portion is provided with a first
through hole, the first through hole is configured for
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fixing the first conductor, the fourth connection por-
tion is provided with a second through hole, and the
second through hole is configured for fixing the sec-
ond conductor.

The fusing device according to claim 1, wherein a
second filler fills between the receiving cavity and
the fuse element.

The fusing device according to any one of claims 1
to 9, wherein the pre-chargingresistoris a resistance
wire, and the resistance wire is wound around the
inner housing.
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